Promoting the integration of Engineering, Ecology and Limnology:
the Ecohydrological approach applied to Amazon reservoir construction Tundisi, JG. (With 1 figure) Amazon watersheds are a complex ecosystem: the interaction between terrestrial and aquatic ecosystems and the water level fluctuations are the main forcing function that regulates the biodiversity, the evolutionary processes and the interaction between terrestrial and aquatic biota in the large internal deltas, the extensive floodplains regions and the network of channels, creeks, rivers, meanders and lakes (Haffer, 2008) . Chemical and physical environment resulting from the inundation periods and the forest, promotes a chain of morphological, anatomical, physiological, geological and ethological adaptations with its characteristics structures (Junk et al., 1989; Alho, 2008) . Food chains show large changes in their connections and organization during and after the flooding period (Junk, 1997) .
Reservoirs disrupt the dynamics of these ecosystems and change the organization patterns of floodplains, lakes creeks and rivers (Tundisi et al., 2008c) . Large reservoirs affect the forest cover, due to deforestation of the future inundation area; reservoir also changes the fluvial dynamics, upstream and downstream the Power Plant Unit (Agostinho et al., 2009) .
In order to preserve the main ecological functions of the Amazonian ecosystems it is necessary to introduce ecohydrological concepts combined with engineering procedures in the construction of the Amazonian reservoirs. This also includes the perspectives of the influence of future climatic changes in the hydrological cycles (Martinelli et al., 2012) . Since hydropower from the Amazon watershed is essential to Brazil, a well designed operation system for reservoir construction, should consider:
• Low retention time in the operation.
• Less inundated forest area (smaller reservoirs).
• Preserving local and regional biodiversity (Tundisi et al., 2008a,b) • Preserving the connectivity of tributaries and lakes with the main river. This can be achieved by regulation and control of the operation procedure.
• Reforestation of reservoir boundaries, with native species.
• Protection of wetlands in the watershed.
• Avoiding chains of reservoirs. If natural spaces in rivers are left intact, preservation of natural areas will maintain biodiversity and capacity to recover natural functions of the river.
• Preserving entire rivers in the Amazon watershed in order to maintain large regions free of man made structures promoting the continuity of the evolutionary process (Agostinho et al., 2009; Tundisi et al., 2014) .
The integration of structure and function in the planning of future Amazonian reservoirs is essential for the maintenance of the ecological dynamics of the region (Jorgensen, 1992) . Engineering procedures, ecohydrological principles and limnological approaches are not incompatible (Zalewski, 2010 (Zalewski, , 2014 .
The Belo Monte Power Plant, Unit is example of a consistent effort to integrate structure and function in a large scale intervention promoting an evolution in the approach to manage reservoirs in a complex ecosystem, such as the Amazon and Xingu River watersheds.
The hydrograph of Xingu River was the basis for the design of the operation system of the reservoir and the maintenance of the ecological flows downstream as well as the biodiversity (aquatic and terrestrial) with reduced impact (Figure 1 ).
